Recruitment of multiple interferon regulatory factors and histone acetyltransferase to the transcriptionally active interferon a promoters.
Type I interferon (IFN) plays a critical role in the innate immunity against viral infection. Expression of IFNA genes in infected cells is cell type-dependent and is regulated at the transcriptional level. The present study is focused on the molecular mechanism underlying the differential expression of human IFNA1 and A2 genes. Two nucleotides, at positions -98 and -81 of IFNA1 and A2 promoter, were pivotal to the differential expression. The DNA pull-down and chromatin precipitation assays have shown that nuclear interferon regulatory factor (IRF)-3 and IRF-7 as well as IRF-1 bind to IFNA1 virus-responsive element (VRE). Interestingly, overexpression of IRF-7 increased the otherwise weak binding of both IRF-3 and IRF-7 to IFNA2 VRE. These data together with the results of two-step chromatin immunoprecipitation strongly suggest that the IRF-3 and IRF-7 bind to IFNA1 promoter as a dimer. Furthermore, binding of IRF-3 and IRF-7 to IFNA VRE is associated with the presence of acetylated histone H3, suggesting that histone acetyltransferase(s) is tethered together with virus-activated IRF-3 and IRF-7 to the IFNA1 promoter. In addition, the constitutively active IRF-3 (5D) and IRF-7 (2D) mutants activate the endogenous IFNA genes in uninfected cells; however, the expression profile of IFNA is not identical to that induced by viral infection.